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ABSTRACT 

Statement of Problems: Dental age can be estimated on the basis of the tooth minera- 
lization level during the developmental process of the teeth. Among various radiologi- 
cal methods reported for the dental age determination in children, Demirjian method is 
widely used. 

Purpose: To evaluate the applicability of Demirjian method in age estimation of the 
children aged 7-15 years in Babol, a northern city of Iran. 

Materials and Method: A cross sectional study was performed on the panoramic 
radiographs of 168 individuals with 7-15 years old. Maturation of the seven permanent 
teeth on the left side of the mandible was determined according to the crown and root 
development stages; described by Demirjian method. The mean of the dental age (DA) 
according to the Demirjian was compared to the mean of chronological age (CA). Data 
were collected and analyzed using SPSS, VI 8. P-values<0.05 were considered signi- 
ficance. 

Results: The mean and the SD of CA was 11.06±2.29 (boys: 11.08±2.31, girls: 
11.03±2.28). The mean and the SD of DA was 11.44±2.85 (boys: 11.81±2.93, girls: 
11.08±2.73) and the mean and the SD of DA minus CA for all of the children were 
0.38±1.24 (boys: 0.72±1.2, girls: 0.05±1.21). Also, t-Test analysis showed the differ- 
ences of the mean value of the estimated - chronological age difference was statistical- 
ly significant between the boys and the girls group (p< 0.001). 
Conclusion: Considering the determined differences between estimated dental age and 
chronological age in this study; Demirjian method can be applicable for estimation of 
dental age in girls and boys before their puberty in northem of Iran. 
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Introduction 

Chronological age (CA) is an important issue in most 
societies for school attendance, employment, social 
benefits and marriage [1]. However, there are many 
instances where CA might not be known due to un- 
documented or missing birth data. One of the most ac- 
curate, reliable and fast methods of age determination, 



especially in the growing children, is the dental method 
of age estimation [2]. 

On the other hand, the importance of dental age 
(DA) has been emphasized in forensic dentistry and 
pediatric dentistry and orthodontic treatments [3]. DA 
may be assessed either by tooth eruption time or by the 
progress of tooth calcification. Dental eruption is influ- 
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enced by various factors such as crowding, extractions, 
ankylosis, ectopic positions, and persistence of primary 
teeth [4]. In addition, tooth eruption time cannot be rea- 
hstic between the ages of 3 and 6, or after the age of 13. 
Therefore, tooth calcification is thought to be a more 
reliable criterion for determining DA [5]. 

In 1973, Demirjian introduced a dental age as- 
sessment method [6] based on the stages of tooth devel- 
opment in panoramic radiographs. This method has 
been widely used in different populations [3, 7-15]. 

Willems et al. [6] tested the validity of Demir- 
jian's method on Belgian Caucasian population and 
detected consistent overestimation of dental age in both 
genders. They offered new tables for each gender with 
age score directly expressed in years and they perceived 
higher accuracy with new adopted method. Mani et al. 
[7] performed Demirjian dental age estimation method 
on a sample of Malays individuals with 7 to ISyears old 
age and reported that this method overestimated the age 
about 0.75 and 0.61 years among boys and girls, respec- 
tively. They suggested further modification of Demir- 
jian method for Malays population. 

Hegde et al. assessed the dental age of children 
from Belguam, India between 6 to 13years old by em- 
ploying Demirjian method and conveyed a weak over- 
estimation of 0.14 and 0.04 years for boys and girls, 
respectively, therefore recommended this method for 
dental age estimation in Belgaum children [11]. 

Bagherpour et al. [15] assessed dental age using 
Demirjian method among population in Mashhad, Iran 
and found that this method overestimated the age of 
boys by 0.34 years and girls by 0.25 years. The results 
indicated that Demirjian method is appropriate for esti- 
mating dental age of patients, especially those Baghe- 
rian et al. [16] evaluated dental age using Demirjian 
method among children in Rafsanjan, Iran and reported 
that this method overestimated the age by 0.15 and 0.21 
years in boys and girls, respectively. They concluded 
Demirjian method as a clinically applicable method for 
the surveyed Iranian population. 

The aim of this study was to assess the applicabili- 
ty of Demirjian method in Babol, a northern city of Iran, 
since little is known about this method's apphcability in 
this population. 

Materials and Method 

This cross-sectional study was performed on 168 pano- 



ramic radiographs taken from 168 children (84 boys and 
84 girls) referred to the Oral Maxillofacial Radiology 
clinic in Babol, Iran. 

The protocol was reviewed and approved by the 
Medical Ethics Committee of Babol University of Med- 
ical Sciences. 

Inclusion criteria contained: 

1 . Age between 7 to 1 5 years old 

2. No history of congenital and systemic disorders 

3 . To be the resident of Babol city 

4. No missing left permanent mandibular teeth 

5. Permission of the parents (written informed con- 
sent) 

All of the radiographs were scored by one ex- 
aminer using Demirjian method to obtain dental age. 

Fifty subjects were re-examined after two weeks 
by the same examiner. Intra-examiner reproducibility 
was assessed using Cohen's Kappa statistics for re- 
peated maturity scores and was found to be 0.95. 

In this method, seven left permanent mandibular 
teeth were scored between "A" to "H" depending on 
the stage of calcification. Standards were given for each 
sex separately and sum of the scores of dental maturity 
was converted to dental age by using a conversion table. 
Scores used in this study were the revised scores re- 
ported by Demirjian and Goldstein [17]. 

Chronological ages of the children were obtained 
by subtracting birth dates from date that the radiograph 
were taken and were calculated into years. Children 
were also divided into 4 groups of 42 subjects according 
to their chronological ages (7-8.99, 9-10.99, 11-12.99, 
and 13-15). 

All data were statistically analyzed by SPSS-18 
software. The differences between chronological age 
and estimated dental ages were statistically compared 
using t-test and paired t-test. The p values less than 0.05 
were considered to be statistically significant. 

Results 

The mean and the SD of CA were 11.06±2.29 (boys: 
11.08±2.31, girls: 11.03±2.28). The mean and the SD of 
DA were 11.44±2.85 (boys: 11.81±2.93, girls: 11.08± 
2.73) and the mean and the SD of DA minus CA of 
children were 0.38±1.24 (boys: 0.72±1.2, girls: 0.05± 
1.21). 

Table 1 and 2 shows the comparison of dental ages 
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oh between clirc»ioIdgicai age and dental 



Chronological age 
MeaniSD 



Dental age 
Mean+SD 



Age difference 
Mean+SD 




CI 95% ofagediffereni 



8.15±0.59 
10.09±0.54 
12.12±0.54 
14.07±0.64 



8.45±0.95 
10.75±0.78 
12.4atl.41 
15.73±1.43 



0.30±0.95 
0.66±0.60 
0.27±1.30 
1.66±1.29 




-0.12, 0.72 
0.37, 0.94 
-0.31,0.87 
1.07, 2.25 



ages using Demirjian method and chronological age in 
boys and girls, in each age groups respectively. 

In this study, Pearson correlation between dental 
age and chronological age was 0.90 (/?< 0.001). There 
was a significant difference between the mean of chro- 
nological age and the dental age for girls and boys {p< 
0.001). Also, t-test analysis showed that in comparison 
between the mean values of the differences between 
estimated ages and chronological ages, the difference 
between boys and girls (p< 0.001) was statistically sig- 
nificant. 

Discussion 

General trend of the current findings revealed that Ira- 
nian children in Babol city indicated more advanced 
dental age compared to French-Canadian children as 
indicated by Demirjian [17]. This is in agreement with 
findings of other authors [3, 10-1 1, 15-16, 18) who indi- 
cated an overestimation of dental age ranging Irom 0.20 
to 3.04 years in boys and 0.23 to 2.82 years in girls in 
their population [3, 8-20]. In contrast, underestimation 
of age was reported only in a Venezuelan population 
[21]. A possible explanation for the differences between 
Iranian and French-Canadian children might be attri- 
buted to the difference in ethnic group and/or effect of 
the considerable time gap between two studies on the 
dental development of these children. Furthermore, 
tooth development varies even between the different 
cities in the same country [17]. So that, in Iran there is a 
variety in ethnic groups and climate condition that can 
contribute to the difference in rate of overestimation. In 
the present study enrolled on a group of children living 



in Babol (a city located geographically in the northern 
part of Iran with a population around 200,000), rate of 
overestimation was 0.38±1.24. Whereas, in a study per- 
formed in Rafsanjan, Iran [16], rate of overestimation 
was 0.5±0.19 and in Isfahan, Iran [22] the value was 
0.78±1.08. The comparison between the mean value of 
differences between estimated dental age and chrono- 
logical age in this study showed statistically different 
values for boys versus girls {p< 0.001). Boys showed a 
difference of 0.72 years (262 days) and girls showed a 
minimal difference of 0.05 years (18 days). 

Table 1 show that the rate of overestimation was 
less in the up-to-13 year age groups and was clinically 
acceptable, however, for the age range of 13-15 years; 
more researches are needed. 

For girls, Demirjian method was an applicable 
method in dental age estimation, whilst higher accuracy 
was observed for the individuals younger than 1 1 years 
old (Table 2). 

In general, the accuracy of Demirjian method was 
decreased in estimating the dental age in girls over 1 1 
and boys over 1 3 years old. The fact that overestimation 
was more pronounced in grown-up children could per- 
haps be linked to the puberty and this result was in 
agreement with the studies Bagherian et al. [16]. Ac- 
cording to that study puberty could infiuence the dental 
age estimation but they reported that the overestimation 
was more common in younger children. 

The present study was consistent with the studies 
enrolled by Nikanen et al. [23] and Jayaraman et al. [19]. 

Nikanen et al. [23] explained that the self- 
weighted scores of Demirjian dataset were based on the 



Table 2 Comparison between chronological age and dental age in girls 



1 




Chronological age 
[ MeaniSD 


Dental age 
MeaniSD 


Age difference 
MeaniSEtjH 


■HHHpe difference 








1 08.11±0.98 


8.14±0.98 


0.03±0.|MH 


^^030,0.37 








' 10±0.52 


9.90±0.87 


-0.09±0.^™^ 


' -0.52, 0.33 




11- 


■12.99 


11.95±0.58 


11.50±1.11 


-0.45±1.30 


-1.06,0.16 


0.140 
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midpoint between two successive stages and the proper 
score was allocated to the higher development stage. In 
addition, the period between each individual stage rises 
with the age of the subject and so this phenomenon 
could end to an overestimation of age expected for adult 
children. 

It must be noted that other factors such as socio- 
economic status, nutrition, dietary habits and life style 
could result in these differences as well. Similarly, sam- 
ple size and number of subjects in each group as a con- 
sequence, may modify the overall result of the study. 
Most studies, purposed to test the applicability of a da- 
taset, had variable number of subjects in each age group 
[10-12]. Hence, in the current study, we standardized 
the procedure with an identical number of DPTs in each 
age group so that the appropriate overall differences 
between chronological age (CA) and dental age (DA) 
could be estabhshed. Moreover, it is necessary to men- 
tion that the current study is the only research in which 
each group has the same total number of girls and boys. 

In conclusion, according to the differences be- 
tween the estimated dental age and the chronological 
age in this study, Demirjian method can be applicable 
for dental age estimation in girls and boys before their 
puberty in northem of Iran. 
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